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Amendments To The Claims 



The listing of claims presented below will replace all prior versions, and listings, 
of claims in the application. 
Llstly^q of claims; 

1 . (currently amended) A method for fabricating a contact plug in a 
semiconductor device having a silicon substrate for minimal resistance between 
the contact plug and the silicon substrate, which comprises the steps of: 

forming a device isolation film defining a device region in a silicon 
substrate; 

depositing a gate electrode material film on the silicon substrate and 
patterning the deposited date electrode material film so as to form a gate 
electrode on the substrate; 

implanting impurity ions into the substrate so as to form junction regions in 
the substrate; 

fonning an interlayer insulating film on the substrate and selectively 
patteming the interiayer Insulating film so as to partially expose the surfece of the 
silicon substrate; and 

forming a two-layered contact plug consisting of a first contact layer* 
hav i ng high impuritv Gonoentration of monocrvstalline silicon grown on the 
interiaver insulating film including the exposed surface of the substrate at 
a temperature less than 700 degrees Celsius and a second contact layer 
h aving l ow impurity concontration, on th e interiayer Insulating film 
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Ino l uding the expoacd ourfaoc - of tho oubotra to of polvcrvatalline silicon on 
ttre first contact jayer . 

2. (original) The method of Claim 1. wherein further comprises the step of treating 
the exposed surfece of the silicon sut>strate by a process selected from the group 
consisting of a dry cleaning process, a wet cleaning process, a native oxide removal 
process, a thermal treatment process using hydrogen gas, and a surface treatment 
process using a laser. 

3. (original) The method of Claim 2, wherein the dry cleaning process is canied out 
by treating the substrate surface with a plasma mixture of NFa, O2, l-le and Na of a 
suitable mixing ratio at a plasma power of less than 2 kW for a period shorter than 5 
minutes, the wet cleaning process is earned out by treating the substrate surface with a 
diluted solution of H2O2, H2SO4, NF4OH, HF, BOE or a combination thereof, the native 
oxide removal process is carried out by thermally treating the substrate surface with a 
plasma mixture of NF3 and Na gases of a suitable mixing ratio at a temperature of 100- 
500 X for a period shorter than 10 minutes, and the process of themially treating the 
substrate surface wrth hydrogen gas is cam'ed out by an in situ process or an ex situ 
process using 1-10 sIm hydrogen at a thermal treatment temperature of 700-1,000 ''C 
under a pressure of 1 mtorr-100 torr for a period shorter than 30 minutes. 

4. (original) The method of Claim 2, wherein the diy cleaning process, the wet 
cleaning process, the native oxide removal process, the thermal treatment process 
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using hydrogen gas. and the surface treatment process using a laser are used 
independently or in combination. 

5. (original) The method of Claim 2, which further comprises the step of implanting 
an impurity Into the exposed surtece of the silicon substrate, after the step of treating 
the exposed surface of the silicon substrate. 

6. (original) The method of Claim 5, wherein the impurity is P or As, which is 
implanted at an implantation energy of 10-1 00 KeV and a dose of 1 E1 0-1 E20 
atoms/cm'. 

7. (cancelled) 

8. (original) The method of Claim 1 , wherein the first or second contact plug layer is 
deposited by atmospheric pressure chemical vapor deposition or low-pressure chemical 
vapor deposition using DCS/H2/PH3, MS/H2/PH3 or MS/PHa gas. 

9. (currently amended) The method of Claim 8 eiafm-8, wherein the MS gas is 
used at a flow rate of 100-500 seem, the DCS gas is used at the flow rate of 100-500 
seem, and the i-i2 gas is used at a flow rate of 500-20,000 seem. 

10. (original) The method of Claim 8, wherein the deposition of the first or second 
contact plug layer is carried put under a pressure of 1-200 torr at a temperature of 500- 
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1 1 . (original) The method of Claim 1 , wherein the first contact plug layer is formed to 
a thickness of 50-500 A while using 1% PHa at a flow rate of 100-1.000 seem, and P 
impurities at a concentration of 1E20 to 5E20 atoms/cm^. 

1 2. (original) The method of Claim 1 . wherein the second contact plug layer is 
fbrnied to a thickness of 600-5.000 A while using 1% PH3 at a flow rate of 100-1,000 
seem, and P Impurities at the concentration of 1 El 9 to 2E20 atoms/cm^. 

1 3. (currently amended). A method for fabricating a contact dIuq in a 

semiconductor device havina a allicon aubetraf for minimal resistance between 

the contact plug and the silicon substrate, which comprises the steps of: 

forming a device isolation film defining a device region in a silicon substrate; 

depositing a conductive layer on the silicon substrate and patterning the 

deposited conductive layer so as to form a gate electrode on the substrate; 

implanting impurity ions into the substrate so as to form junction regions in 

the substrate; 

fonning an interlayer insulating film on the substrate and selectively 
patterning the interlayer insulating film so as to partially expose the surface of the 
silicon substrate; 

treating the exposed surface of the substrate; and 

forming a two-layered contact plug consisting of a first contact plug layer 
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havino high imDuiltv concentration Of monocrvstailine silicon grown on the 
interlaver insuiatino film Includ ing the exooaed surface of the substrate at 
a temperature less than 700 degrees Celsius and a second contact plug layer 
having l ow impurity conoentratlont on the i ntorlayor i nsulating fi l m 
liiftli i dlnff fh e e irponod curffaco of tho nuhatrate of PolvcrvstoHine silicon on 
the first contact laver . 

14. (original) The method of Claim 1 3. wherein the step of treating the exposed 
surface of the silicon substrate by a process selected from the group consisting of a dry 
cleaning process, a wet deeining process, a native oxide removal process, a thermal 
treatment process using hydrogen gas, and a surface treatment process using a laser. 

1 5. (original^ The method of Claim 14, wherein the dry cleaning process is carried 
out by treating the substrate surfece with a plasma mixture of NF3, O2, He and N2 of a 
suitable mixing ratio at a plasma power of less than 2 l(W for a period shorter than 5 
minutes, the wet cleaning process is carried out by treating the substrate surface with a 
diluted solution of H2O2, H28O4, NF40li, HF, BOE or a combination thereof, the native 
oxide removal process is carried out by thermally treating the substrate surface with a 
plasma mixture of NF3 and Nz gases of a suitable mixing ratio at a temperature of 100- 
500 "C for a period shorter than 1 0 minutes, and the process of thermally treating the 
substrate surface with hydrogen gas is earned out by an in siUt process or an ex sftu 
process using 1-10 sim hydrogen at a themial treatment temperature of 700-1,000 "C 
under a pressure of 1 mtorr-100 torr for a period shorter than 30 minutes. 
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16. (original) The method of Claim 13, which further comprises the step of 
Implanting an impurity into the exposed surface of the silicon substrate, after the step of 
treating the exposed surface of the silicon substrate, in which the impurity is P or As, 
which is implanted at an implantation energy of 10-1 00 KeV and a dose of 1 E10-1E20 
atoms/cm^. 

17. (original) The method of Claim 13, wherein the first or second contact plug layer 
Is deposited by atmospheric pressure chemical vapor deposition or low-pressure 
chemical vapor deposition using DCS/Ha/PHa, MS/Hs/PI-la or MS/PHa gas. 

18. (original) The method of Claim 17, wherein the MS gas is used at a flow rate of 
100-500 seem, the DCS gas is used at the flow rate of 1 00-500 seem, and the Hz gas is 
used at a flow rate of 500-20.000 seem. 

19. (original) The method of Claim 1 3, wherein the first contact plug layer is fomied 
to a thickness of 50-500 A while using 1% PHa at a flow rate of 100-1,000 seem, and P 
impurities at a concentration of 1 E20 to 5E20 atoms/(^^ and the second contact plug 
layer is formed to a thickness of 500-5,000 A while using 1 % PH3 at a flow rate of 100- 
1,000 seem, and P impurities at the concentration of 1E19 to 2E20 atoms/cm^ 
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